This paper serves the purpose of empirically investigating the impact of three market anomalies: day-of-the-week effect, weekend effect and monthly effect (January and July effects) on Pakistan stock market prior and after the establishment of PSX. The paper constructed multiple regression analysis employing dummy variables using least squares, ARCH and EGARCH-in-mean models. Breusch-Godfrey serial correlation LM test is used to check the serial correlation in the return series and Wald coefficient restriction test to evaluate joint significance of the dummy coefficients. However, Box-Jenkins (ARIMA) technique is used to evaluate the best fit of time series model to the past values of that time series. The results of the study reveal the highest Friday mean returns and lowest, but not negative Monday mean returns. Furthermore, the study indicates that December mean returns are high in Karachi Stock Exchange and March returns are high in the case of Pakistan Stock Exchange. This is the first study to evaluate the impact of three market anomalies prior and after the establishment of Pakistan Stock Exchange.
Introduction
Systematic patterns in financial market are irreconcilable to the efficient market hypothesis (EMH), 1 as stock market returns can be predicted using these systematic patterns. These patterns influence the efficiency of stock market being about market anomalies. Among these systematic patterns, one of the common anomalies is dayof-the-week effect. The main conclusion in this regard is the highest Friday mean returns and lowest (usually negative) Monday mean returns [19, 27, 28, 39, 41] . French [27] stressed that Monday returns should be three times higher than the mean returns of other days as the time span between closing and starting of week is three days. Ferri et al. [25] found high Monday returns in the bill markets. Raj and Kumari [53] revealed positive Monday mean returns in Indian stock market. Choudhry [17] estimated highest mean Monday returns in the equity markets of India, Malaysia, Taiwan, South Korea, Indonesia, Philippines and Thailand. On the contrary, some studies also opposed the positive mean Monday returns. For instance, capital market of USA depicts the highest Friday, but the lowest and sometimes negative Monday returns [15] . Ajayi et al. [2] also found negative Monday returns in six EEEMs.
The existence of high mean returns in different days of the week has been confirmed by many studies. For instance, Dubois and Louvet [22] indicated highest returns in the closing of the week for Hong Kong, European countries and Canada. Agrawal and Tandon [1] also found highest mean returns in the closing of the week for 19 countries. Jaffe and Westerfield [33] found Tuesday effect in Australian and Japanese financial markets. Broca [12] indicated Wednesday effect in capital market of India. However, Malaikah [46] and Aybar [9] could not find day-of-the-week effect in Saudi Arabia, Turkey and Kuwait. Kato [36] indicated the highest Wednesday, but lowest Tuesday return in Japanese financial market.
Nishat [48] identified anomalies such as size effect and liquidity effect in KSE. However, Hussain [31] and Al-Khazali [6] found no systematic patterns for Pakistan and UAE capital markets, respectively.
Other market anomalies are related to weekend effect, month-of-the-year effect, etc. The main conclusion about month-of-the-year is that mean returns are high in January [29, 38, 56] . On the contrary, some research works also opposed this notion. For instance, Raj and Kumari [53] and Ignatius [32] observed no positive January effects for Indian stock market. Floros [26] and Olowe [50] observed no January effect for Greek and Nigerian stock markets. Some other studies concluded that January effect is related to the firm size; i.e. small capitalization firms perform better in January. Lee and Chang [44] observed firm size effect in Korean stock market. On the other hand, there are studies which did not conclude any weekend patterns. Depenchuk et al. [21] could not observe any weekend effect in Ukrainian stock market.
In line with these studies, the objective of the present study is to investigate the systematic patterns as day-ofthe-week effect, weekend effect and month-of-the-year effect in KSE and PSX as a comparative analysis. Moreover, the present study is a step forward to comprehend these systematic patterns and their impact on the informational efficiency of stock market.
Pakistan Stock Exchange (PSX)
Pakistan Stock Exchange was initiated on 11 January 2016 after integrating the three stock exchanges of Islamabad, Lahore and Karachi. In May 2017, Pakistan Stock Exchange is attributable to be a part of MSCI Emerging Market Index. There are nearly 400 brokerage houses and 21 asset management companies which are members of PSX.
Theoretical framework
In the literature, a substantial amount of theoretical discussion has been available that market anomalies become a cause of outperformance of stock market and affect its efficiency.
Day-of-the-week effect
Many hypotheses have been formulated to elaborate the day-of-the-week effect. Some of these are as follows:
Settlement period hypothesis
It states that return is high on pay-in days and low on payout days. But some researchers stand against this notion as different markets are likely to have different settlement dates. Agrawal and Tandon [1] found that settlement period is 6-15 days in UK and 1 day in Hong Kong.
Trading-/calendar-time hypothesis
It is attributed that as there is a gap of 3 days from Friday closing to Monday opening, Monday mean returns should be three times higher than the returns of other week days. But different researchers noticed negative Monday returns. For instance, capital market of USA depicts the lowest and sometimes negative Monday returns [15] . Therefore, another hypothesis was considered that states that returns should be corresponding to the trading days. Rogalski [55] found negative returns during nontrading period.
Retail investor trading hypothesis
It asserts that trading activity of small and large firms is high and low on Monday, respectively [13] .
Month-of-the-year effect
Many theories have been constructed in order to explain the month-of-the-year effect. Some of these are as follows:
Tax-loss selling hypothesis
It emphasizes that those firms which face a decline in stock in the last half part of the year usually gain high profit in January of the next year [11, 35] . Lee and Chang [44] , Lee [43] and Athannassakos [8] found positive January returns.
Rebalancing hypothesis
It deals with extravagant liquidity of the investors in the month of January, due to which January returns are high [10, 45, 52] .
Other seasonal effects
Besides daily and monthly effects, there are a number of other seasonal effects. Ariel [7] found that after holidays, returns are low. Dyl and Maberly [23] ; Kolb and Rodriguez [40] ; and Depenchuk et al. [21] found that mean returns are high around the end of the month. Lamb et al. [42] found that during spring time, mean returns are usually negative.
Review of the literature
There exists comprehensive literature that discerns the impact of market anomalies on the informational efficiency of the stock market. We discuss it as follows.
Ferri et al. [25] found irregular existence of the day-ofthe-week effect in the bill market by using three-month bills and employing Box-Jenkins time series techniques. Lee and Chang [44] examined the informational efficiency of Korean market and concluded that firm size effect is present only for trading period returns and January effect is present in non-trading period. Kato [36] investigated the stock market of Japan and concluded low Tuesday and high Wednesday returns by using simple regression model. Chang et al. [15] employed data from 2500 stocks of 24 different countries, among which 36 indices were of industrial groups and showed that day-of-the-week effect is not robust to the sample size and the error term adjustments in US stock market. Faff and Mckenzie [24] employed GARCH model which comprised an AR mean equation by using dummy variables and examined seven national markets (UK, Spain, Germany, USA, Switzerland, Japan and Australia) to investigate the impact of introduction of futures trading on the stock indices. The study followed Chang et al. [15] and concluded that trading of futures has no effect on seasonality of the stock returns. Ignatius [32] evaluated the relationship of the seasonality of Bombay Stock Exchange (BSE)-listed stock returns with the seasonality of New York Stock Exchange (NYSE)-listed stock returns. By employing regression analysis, the study concluded the similarity in the return patterns of both stock exchanges. The results indicated that December has the highest monthly returns and the fourth week of December has the highest weekly returns. Nishat and Mustafa [49] found the lowest returns on Monday and the highest returns on Friday in KSE. The study used simple mean and median approach and checked the volatility by using GARCH model.
Demirer and Karan [20] examined daily, start-ofthe-month and mid-month effects in Istanbul Stock Exchange (ISE). The results concluded the absence of Monday effect, and, in contrast, the presence of high Friday returns. Moreover, no evidence is found for mid-ofthe-month and start-of-the-month effects. Ajayi et al. [2] examined day-of-the-week effect in 11 Eastern European emerging markets (EEEMs) by using classical time series analysis and augmented Dickey-Fuller test for stationarity. The empirical results found positive Monday returns in five of EEEMs and negative Monday returns in remaining six of EEEMs. Al-Khazali [6] examined UAE capital markets to empirically evaluate the impact of thin trading on the day-of-the-week effect by employing stochastic dominance approach. The study emphasized that when measurement biases which arouse from thin trading process were removed, then the day-of-the-week effect disappeared automatically. The study followed Ajayi et al. [2] . Al-Khazali et al. [5] employed stochastic dominance approach to examine the Saturday effect in the stock markets of Kuwait, Saudi Arabia and Bahrain by considering thin trading process. The study emphasized as Al-Khazali [6] did, that when measurement biases which arouse from thin trading process were removed, Saturday effect disappeared automatically. Silvapulle [56] examined some OECD countries and emerging economies to evaluate the monthly market anomaly. The study employed Franses test, Beaulieu-Miron test and Canova and Hansen [14] LM tests and found January effect exists in many of these stock markets.
Raj and Kumari [53] examined day-of-the-week effect, weekend effect and January/April effect in Indian stock market by employing different statistical methods. The study concluded that January effect is absent and Monday returns are positive in Indian stock market. Depenchuk et al. [21] examined weekend, January and turn-of-themonth (TOM) effects in the stock and bond markets of Ukraine. The study provided the evidence for the nonexistence of weekend effect and January effect by employing Wilcoxon sign-ranked tests, parametric, nonparametric 2 tests as t test and Chi-square, whereas turn-of-the-month effect exists. Floros [26] investigated Greek stock market to evaluate the impact of trading month and monthly effects by utilizing an ordinary least square (OLS) model. The study provided the evidence for high April returns. In context of trading month effect, the study concluded that over the first 15 days of the month, the mean returns are high. Olowe [50] suggested the nonexistence of monthof-the-year effect in Nigerian stock market by utilizing EGARCH-in-mean model. Philpot and Peterson [51] concluded a literature review to conclude that research works pre-2003 years observed positive Friday and negative Monday returns, but research works after 2003 years observed that now this effect is reversing, vanishing or transferring to other week days. Nippani and Greenhut [47] followed Philpot and Peterson [51] and concluded that Canadian markets provided evidence for the existence of positive Friday and negative Monday returns, but after 1988, this effect reversed. Tilica and Oprea [57] followed Nippani and Greenhut [47] and found the nonexistence of positive Friday mean returns in Romanian stock market. Keef et al. [37] by employing panel regression and considering data of 50 countries, concluded that Monday bad effect and non-Monday bad effect decline over time. Al-Ississ [4] found a positive trend in the stock market during the month of Ramadan and a negative trend during Ashura related to the Shia community of a country. Javaria and Hassan [34] revealed the nonexistence of herd behaviour in the daily and monthly stock returns of Karachi Stock Exchange. Akhtar and Khan [3] analysed the volatility of KSE-100 index. By using ARCH and GARCH models, the study suggested that weekly, daily and monthly stock returns show volatility, stationarity and nonnormal distribution of KSE returns.
Methods
This section discussed data and methodologies adopted in this study.
Data
The data set is comprised of monthly, daily and weekly returns of KSE and PSX. The KSE data set consists of the period from 02 January 2004 to 10 January 2016. As Pakistan Stock Exchange was established on 11 January 2019, PSX data set is comprised of the period from 11 January 2016 to 30 April 2019. The data about PSX and KSE were collected from the official Web site of PSX. To calculate the market anomalies, closing returns are used. 3
Modelling framework
This study evaluates the impact of market anomalies with dummy variables in a multiple regression analysis using least squares, ARCH and EGARCH-in-mean models. Breusch-Godfrey serial correlation LM test is used to check the serial correlation in the return series. 4 Stock returns may have nonsymmetric properties, and due to time-varying variance in the series, result would be in the form of inefficient estimates. This study resolves this problem by constructing ARCH and EGARCH-inmean models. Wald test has been employed to evaluate the joint significance of all dummies/anomalies coefficients. Furthermore, Box-Jenkins (ARIMA) technique is employed by the study to evaluate the best fit of time series model to the past values of that time series.
The tests employed by the study are connected with parametric and nonparametric groups in order to examine different hypotheses mentioned above. The daily returns are being calculated as follows:
where I t refers to the index price and R t refers to the stock returns on any day (t).
Day-of-the-week effect
The study constructed the following equation to evaluate the day-of-the-week effect by employing five dummies from Monday to Friday:
where R t is the return as discussed in Eq. (1) . ω 1 , ω 2 , ω 3 ,…, ω 5 are dummy coefficients which indicate mean returns of each day of the week. D 1 , D 2 , D 3 ,…,D 5 are dummy variables for each day of the week, which are either 0 or 1. Φ t is the white noise or error term for any day (t).
H 0 emphasizes that all the days of the week have joint/ similar return patterns. If the empirical results reject this hypothesis, it would mean that there exists seasonality in the stock market. The study also tests the significance of daily returns, i.e. ω 1 , ω 2 , ω 3 ,…,ω 5 , to evaluate to what extent they differ from zero. The signs of these coefficients indicate whether their difference is zero, positive or negative.
Weekend effect The study empirically evaluated these two hypotheses to check the impact of weekend effect:
Trading-time hypothesis This hypothesis emphasizes that Monday mean returns are higher than other days of the week:
where R t is the mean return on any day (t). ψ 1 is the expected Monday mean returns; ψ 2 , ψ 3 , ψ 4 and ψ 5 are dummy coefficients and represent the difference between expected Monday mean returns and the returns on other days of the week. D 2 , D 3 , D 4 and D 5 are dummy variables for each day of the week, which are either 0 or 1:
If this hypothesis is significant, it means that there exists a variation between Monday returns and returns on other days of the week.
Calendar-time hypothesis This hypothesis emphasizes that returns on Monday are three times higher than the returns on other days of the week.
where R t are mean returns on any day (t). Ϫ 1 is the expected one-third mean Monday returns. Ϫ 2 , Ϫ 3 , Ϫ 4 and Ϫ 5 are dummy coefficients and show the difference between mean returns of other days of the week and onethird of Monday returns. D 2 , D 3 , D 4 and D 5 are dummy variables, which are either 0 or 1.
(2)
If this hypothesis is significant, it means that there exists a variation between one-third of Monday mean returns and returns on other days of the week.
This study investigated the calendar-time and trading-time hypotheses for KSE and PSX as Pakistan Stock Exchange now has fully electronic trading system with T + 3 settlement period.
Month-of-the-year/January effect/portfolio rebalancing hypothesis
To evaluate the January effect and month-of-the-year effect, the study used the following equation:
where R t represents the monthly return on any month (t). δ 1 is the expected January mean returns. δ it is the dummy coefficient and shows the difference between expected January returns and returns in other months. D it is the dummy variable for each month-of-the-year, which is either 0 or 1:
If the empirical results reject this hypothesis, it means that there exists a variation between expected January mean returns and returns in other months of the year.
July effect/tax-loss selling hypothesis The study utilized this test to examine the tax-loss selling hypothesis in KSE and PSX:
where R t is the monthly return on any month (t). δ 1 is the expected July mean returns. δ it is dummies coefficient and shows the difference between expected July returns (5)
and returns in other months. D it is the dummy variable for each month-of-the-year, which is either 0 or 1.
The rejection of this hypothesis means that there exists a variation between expected July returns and returns in other calendar months.
In Pakistan, financial year is closed on June 30. Therefore, the study evaluated July effect. This study examined tax-loss selling hypothesis and portfolio rebalancing hypothesis in the context of KSE and PSX.
Results
This section is related to the empirical estimations of the study. These estimations are as follows:
Weekday effects
The weekday effect estimation is of two types: (a) day-ofthe-week effect and (b) weekend Effect. Table 1 shows the results for serial correlation and concludes that there is no serial correlation in KSE and PSX daily return series. Tables 2, 3 [30] and French [27] .
The study examined the joint significance of null hypothesis (H 0 ) coefficients by employing Wald coefficient restriction test. Table 5 shows the results.
Wald coefficient results indicate that H 0 can be rejected, which means that returns pattern is different for each day of the week. Table 6 shows the results of Box-Jenkins (ARIMA) model for daily KSE and PSX returns. ARIMA results provide evidence for the best fit of time series model to the past values of the time series for both KSE and PSX.
Month-of-the-year effect
Tables 7, 8 and 9 represent the monthly results for KSE and PSX. Table 10 represents the results of LM test for serial correlation.
These results conclude the nonexistence of serial correlation for both KSE and PSX monthly return series.
The results show that p values are significant at 1 per cent for KSE and PSX. KSE monthly results provide the evidence that December returns are highest and January returns are lowest, but not negative. As we move from January to December, stock returns show an increasing trend. These results are consistent with Raj and Kumari [53] and Raj and Thurston [54] . However, PSX monthly returns provide evidence for the highest March returns. PSX returns show mixed variation from January to December throughout the selected period of the study. These results are consistent with Chatterjee and Maniam [16] and Keim [38] . Both KSE and PSX results provide evidence for the nonexistence of portfolio rebalancing and tax-loss selling hypotheses in Pakistan stock markets. The results negate the existence of July effect. The study tested the joint significance of H 0 coefficients by utilizing Wald coefficient restriction test. Table 11 shows the results. p values are significant at 1 per cent for both KSE and PSX, so H 0 can be rejected, which means that monthly returns are significantly different from each other. Table 12 shows the results of Box-Jenkins (ARIMA) model for monthly KSE and PSX returns.
ARIMA results provide evidence for the best fit of time series model to the past values of the time series for both KSE and PSX. 
Discussion
This study examined only a few hypotheses. Future research can be conducted to examine other hypotheses as well, i.e. settlement period hypothesis and retail investor trading hypothesis. Systematic patterns in the stock market cause unexpected profit earnings for the investors. Policymakers can make suitable policies for efficient stock market by examining the systematic trends in the stock returns.
Conclusion
The study concluded about daily returns that Friday returns are highest as compared to the other days of the week and Monday returns are lowest, but not negative. So, trading-time and calendar-time hypotheses do not exist in both KSE and PSX. Monthly returns indicate the nonexistence of January and July effects in the cases of KSE and PSX. In KSE, monthly returns are high in December, and in PSX, monthly returns are high in March. So, portfolio rebalancing and tax-loss selling hypotheses do not exist in both KSE and PSX. Both 
